Strengths and limitations of this study
► This study is the first of its kind in Saudi Arabia to estimate the nutrition competence of primary care physicians. ► The validated nutrition competence tool and high response rate (98%). ► Representativeness of study sample (the sample did not differ significantly from primary care physicians across the country regarding age and gender). ► The self-reported design of the tool means that physicians may have reported socially acceptable answers. ► Physicians' dietary habits were not investigated, which could be related to their provision of nutrition care.
AbStrACt
Objectives Primary care physicians have an opportunity to support healthy dietary behaviours of patients by providing nutrition care. However, it is unclear whether primary care physicians in the Kingdom of Saudi Arabia (KSA) are sufficiently competent in nutrition. This study aimed to assess the nutrition competence of primary care physicians in KSA and identify whether nutrition competence is associated with the provision of nutrition care to patients living with diet-related chronic disease.
Design A cross-sectional study.
Setting Chronic disease clinics across 48 primary care centres under the Ministry of Health in the city of Jeddah, KSA.
Participants 90 primary care physicians completed the survey (response rate: 98%). General practitioners and family medicine residents, specialists, and consultants actively working in chronic disease clinics between February and May 2019 were included. Primary and secondary outcome measures Primary outcome measure was nutrition competence of primary care physicians measured via the validated nutrition competence (NUTCOMP) questionnaire. results Primary care physicians perceived themselves as competent in nutrition care but their reported provision of nutrition care was limited. Confidence in their nutrition knowledge and skills elicited the lowest mean scores of 25.8 (±5.4) out of 35 and 29 (±5.2) out of 40, respectively. The reported provision of nutrition care was closely correlated with physicians' confidence in their nutrition knowledge (r=0.57) and communication (r=0.52). Three factors were identified as predicting whether physicians provide nutrition care to patients: confidence in counselling about nutrition (p<0.001), having previous nutrition education (p=0.005) and a higher professional qualification (p=0.008).
Conclusions Primary care physicians felt confident in providing nutrition care to patients living with diet-related chronic disease. Primary care physicians would benefit from higher levels of nutrition knowledge and skills to effectively support patients to improve their dietary behaviours and health conditions, leading to a positive impact on public health.
IntrODuCtIOn
The burden of diet-related diseases is continuing to rise globally. 1 3 Moreover, the prevalence of obesity has been increasing for the last four decades reaching to 28.7% of the population. 3 Improving dietary behaviours at a population level must be a priority for KSA's healthcare system. Nutrition care refers to any practice conducted by a health professional that supports patients to improve their dietary behaviours and subsequent biomarkers of disease. 4 These practices may include nutrition assessment, nutrition advice and nutrition counselling within routine consultations. 4 Nutrition care provided by primary care physicians has been shown to improve patients' dietary behaviours in other countries. 5 Furthermore, patients perceive nutrition information from primary care physicians as credible and reliable, 6 even more than nutrition advice from dietitians. 7 Most primary care physicians acknowledge they have an important role in providing nutrition care to patients and perceive nutrition care as an important aspect of their practice, 8 9 especially when patients are at risk based on their dietary habits and body mass index. 10 Therefore, the primary care workforce of KSA has a clear opportunity to support the Saudi population to have healthy dietary behaviours. Competence refers to the set of knowledge, skills, communication and attitudes that facilitate a clinician's ability to perform safe and effective healthcare practices. 11 There are long-standing concerns that primary care physicians are not competent in providing nutrition care to patients [12] [13] [14] ; however, it is unknown whether this extends to KSA. Better understanding the nutrition competence of primary care physicians in KSA will enable future strategies to be developed to support this workforce in their role. This study aimed to assess the nutrition competence of primary care physicians in KSA and to identify whether nutrition competence is associated with the provision of nutrition care to patients living with diet-related chronic disease.
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MethODS
This study used a cross-sectional design. Ethical approvals were granted by the Saudi Board of Preventive Medicine Research Committee and the Ethics Committee of Health Directorate in Jeddah (H-02-J-002-01023).
Participants and recruitment
Patients in KSA living with a chronic disease are recommended to receive nutrition care in primary care centres. 15 Since the Ministry of Health (MOH) in KSA is the major provider of primary care to the general population, 16 target population was physicians allocated to chronic disease clinics across all 48 primary care centres under MOH in Jeddah, KSA. Potential participants were general practitioners (GPs) and family medicine (FM) residents, specialists and consultants actively working in those clinics between February and May 2019.
An anonymous, self-administered paper-based survey was distributed to all 92 physicians in the potential participant pool. The survey included an information sheet for participants, and they were given the option to return an empty or filled out survey. To reduce social desirability bias, participants filled in the survey by themselves, without supervision. Informed consent was inferred by each participant's return of a completed survey.
Survey instrument
This study used the validated nutrition competence (NUTCOMP) tool 17 in an identical manner. The wording of two items (section 1, item 4 and section 2, item 4) was slightly amended from 'Australian Guide to Healthy Eating' to 'Dietary Guidelines for Saudis'. This tool measures the self-perceived competence of primary health professionals in providing nutrition care to patients with chronic disease. 17 Self-perceived competence in the ability to complete a task has been shown to be an indicator of actual competence when the domains of investigation are specified. 18 Constructs of physicians' self-perceived competence in nutrition were the following: (1) self-perceived knowledge about nutrition, Pilot A pilot study was conducted among 10 primary care physicians not working for MOH and their results were not included in the final analysis.
Patient and public involvement
The previously mentioned pilot was the only stage of the study in which the public was partly involved. The public comprised 10 primary care physicians working for Ministry of Defense (different entity from MOH). They were surveyed by the principal investigator and asked for feedback comments after completing the survey. The essence of surveying those physicians was to assess comprehensibility of the questionnaire. Methodological aspects and outcome measures were not discussed with them.
Data analysis
Data were analysed using SPSS V.25 (IBM, Armonk, New York, USA). Representativeness of study sample was established by comparing physicians from this survey to the 2017 national statistics book, 16 which mentioned the demographic characteristics of primary care physicians in KSA. For each of the nutrition competence constructs, mean scores were calculated by adding up the scores assigned to Open access each answer (not at all confident=1, not very confident=2, somewhat confident=3, very confident=4 and extremely confident=5). Likewise, attitude scores were calculated (completely disagree=1; somewhat disagree=2; neither agree nor disagree=3; somewhat agree=4 and completely agree=5). Physicians were stratified according to their professional qualification into four groups (GP, FM resident, FM specialist, FM consultant). After testing the data for normality, the only normally distributed construct was nutrition skills. Accordingly, Kruskal-Wallis test and analysis of variance with post hoc were used to identify differences in nutrition competence mean scores. Each score was then converted to a percentage and χ 2 test was used to investigate the associations between nutrition competence constructs and physicians' demographic characteristics. The statistical significance level was set at p<0.05. Spearman's and Pearson's correlations were used to identify associations between physicians' nutrition competence and their provision of nutrition care. Linear regression analysis was used to identify predictor variables for physicians' nutrition care practice.
reSultS
A total of 90 physicians completed the survey, resulting in a response rate of 98%. The majority of physicians were GPs (38%) and FM residents (29%) and most were female (63%), aged between 26 and 44 years (77%). The sample was representative of primary care physicians in KSA for age and gender (p>0.05).
While most physicians (n=64, 71%) reported completing an education programme that contained some nutrition content, the majority of them (n=73, 81%) still expressed a need for further nutrition education and training. Only a third of physicians (n=32, 36%) reported participating in continuing education on the topic of nutrition. Alarmingly, a third of physicians (n=31, 34%) reported 'never' or 'rarely' counselling their patients about nutrition during the past month, while another third (n=33, 37%) reported only counselling about nutrition 'half of the time'. The time spent providing nutrition care was less than 3 min per consultation for half of the cohort (59%, n=53). Table 1 describes the demographic characteristics of physicians.
Among the four constructs of nutrition competence, the lowest mean scores were in physicians' self-perceived nutrition knowledge (25.8 (±5.4)) out of a maximum of 35 and nutrition skills (29 (±5.2)) out of a maximum of 40. When stratified by physicians' professional qualification, the only significant difference between the subgroups was in physicians' confidence in their nutrition knowledge, as GPs had the lowest knowledge scores (23.8 (±5.9)) while FM specialists had the highest scores (29.3 (±2.6)). Table 2 displays nutrition competence mean scores of all physicians and subgroups according to physicians' professional qualification.
Older physicians (45 years or older) were significantly more likely to report greater confidence in their nutrition knowledge (p=0.001), nutrition skills (p<0.001) and counselling their patients about nutrition (p<0.001) than those aged less than 45 years. More than half (n=31, 54%) of female physicians reported high levels of confidence in their nutrition skills (extremely confident) as compared with 18% (n=6) of male physicians. FM specialists had greater confidence in their nutrition knowledge (n=14, 74% were extremely confident) than FM consultants (n=8, 67% were extremely confident). Physicians who had completed a programme that predominantly focused on nutrition were significantly more likely to report higher confidence in their nutrition knowledge (x 2 =14.61, p=0.006) and nutrition skills (x 2 =9.81, p=0.044) than those who had completed a programme that contained some nutrition content or did not contain nutrition content at all. Similarly, those who were engaged in continuing education on the topic of nutrition were significantly more likely to report higher confidence in their nutrition knowledge (x 2 =15.19, p=0.001) and nutrition skills (x 2 =10.17, p=0.006) than those who were not engaged in continuing education. Table 3 outlines the positive associations between physicians' demographic characteristics and their nutrition competence scores.
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All four constructs of physicians' nutrition competence were significantly associated with their provision of nutrition care. The closest correlations were between physicians' confidence in their nutrition knowledge (r=0.57) and nutrition communication (r=0.52) with their provision of nutrition care as shown in table 4 .
Three factors were identified as predicting of whether physicians provide nutrition care to patients: confidence in counselling about nutrition (p<0.001), having previous nutrition education (p=0.005) and a higher professional qualification (p=0.008), as outlined in table 5.
DISCuSSIOn
This study investigated primary care physicians' competence in providing nutrition care to patients living with diet-related chronic disease. The findings are important given the increasing demand for primary care physicians to provide nutrition care to patients with diet-related chronic conditions, such as cardiovascular disease, obesity and type 2 diabetes. Positive attitudes toward incorporating nutrition care in the management of patients living with diet-related chronic disease were found. This is consistent with other studies conducted around the world, which indicated that primary care physicians realise nutrition care as an important aspect of their clinical practice. 14 19-21 Physicians' self-perceived nutrition communication was high in comparison with other constructs, even higher than levels reported by Smith et al 22 who surveyed primary care residents in the USA. Results of physicians in the present study suggest that they can build trust with their patients and effectively communicate and understand their concerns, which in turn will allow them to influence their dietary behaviours. 23 A higher mean communication score was seen for FM consultants when compared with other physician subgroups, which can be attributed to their greater experience.
The constructs in which physicians scored the lowest were confidence in nutrition knowledge and skills. Low nutrition knowledge was also reported by Dumic et al. 24 The results of the present study indicate that the greatest gain in competency would be achieved through strategies that focus on increasing physicians' nutrition knowledge and skills. Potential strategies are broader integration of nutrition knowledge and skill-building into medical training 25 ; adoption of nutrition-competency assessments and standards 25 ; more focus on nutrition care and its significant role in health and disease in conferences and departmental discussions. It is important to acknowledge that the NUTCOMP tool does not provide benchmark cut-offs for what is high and low. 17 As such, further work is required to clarify what benchmark is acceptable for effective healthcare practice.
Physicians differed in their nutrition competence based on their professional qualification. FM specialists had the highest mean knowledge score among all physicians (even higher than FM consultants). This could be attributed to recent training and fulfilment of their board (specialist) certification which includes nutrition care training. 26 Female physicians were more confident in their nutrition skills than males, which is consistent with other studies. 27 28 This difference might be due to female doctors holding longer consultations and being more likely to include lifestyle behavioural modification as part of routine care. 29 30 This study found that only 29% of physicians reported counselling their patients about nutrition often/most of the time, similar to the low proportion (22%) reported by Khandelwal et al 27 and (19%) reported by Dumic et al. 10 Besides, 59% of present cohort spent less than 3 min on providing nutrition care during a routine visit. Ockene et al 31 reported that for nutrition counselling to be effective it must take 8 min or more. Alarmingly, the extent of nutrition care provided by this cohort is considerably less than might be expected from their positive attitudes toward nutrition care. It is of concern that such a low level in the provision of nutrition care would have negative clinical implications as many patients are likely to be missing out on nutrition care and the opportunity to potentially treat Open access their chronic disease and improve their health. Moreover, it may reduce the public health impact of primary care physicians. Greater incorporation of health behaviour change principles, such as motivational interviewing 32 and readiness to change model 33 into medical training, as well as positive role modelling by senior primary care physicians to ensure providing nutrition care as part of routine clinical practice are advised to support improved population health.
The closest correlations were between physicians' confidence in their nutrition knowledge and communication and their provision of nutrition care. Not having adequate knowledge was also the main reason provided for physicians' lack of nutrition counselling in similar studies. 34 35 These associations identified in present study indicate which aspects of physicians' competence are most likely to influence their nutrition practices. Therefore, to increase the level of nutrition care provided to patients, strategies that increase nutrition knowledge and communication are warranted. Such strategies could include encouraging physicians to engage in continuing medical education in nutrition; training in counselling approaches; integrating nutrition care questions in medical license and board examinations with a minimum benchmark required to pass.
This study has some notable limitations. Surveyed physicians were employed by MOH, which is the major provider of primary healthcare in KSA, but there are other providers too. The self-reported design of the tool means that physicians may have reported socially acceptable answers. Physicians' dietary habits were not investigated, which could be related to their provision of nutrition care. However, the strength of this survey lies in the validated tool used, high response rate and the representativeness of study sample with primary care physicians in KSA.
Future research is warranted to improve the nutrition competence of physicians through interventions or professional development (continuing medical education or role modelling). Improvements in nutrition competence may result in a greater frequency of nutrition care and improved patient outcomes, warranting attention.
COnCluSIOn
Primary care physicians felt confident in providing nutrition care to patients living with diet-related chronic disease, but their reported provision of nutrition care was limited in terms of frequency and time spent per visit. To enhance physicians' confidence and their provision of nutrition care, strategies that improve nutrition knowledge and skills are warranted. Developing consensus on the appropriate level of nutrition competence would be beneficial to inform continuing medical education and training at medical school.
Correction notice This article has been corrected since it was published. The headers for the Table 2 are updated.
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